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More has been written ab cast iron than about any | 

: | 

other material used for purposes of construction, and | 


yet very little about the precautions to be taken in order 
to render it an efficient servant. 
covers an exceedingly great range, from the white, hard 
“ spiegel” to the soft, blue-grey of ‘No. 1, Foundry,” 
and it is used both for pig iron and for the finished pro- 
duct of the moulder’s work. 
stricted to the latter, and in that sense alone do we pro- 
pose to apply it. 

Cast iron, then, is iron which has been run into and 
has taken the form of a mould. previously prepared to re- 
ceive it. The ease with which this can be brought about 
appears at first sight very great, and seems scarcely to 


The term cast iron 


call for attention, much less experience; but there are | 


few things more difficult than to make a perfect casting, 
and some of the requisite points to be looked after will 
be here specified. 

First :—As a matter of course the casting should be 
like the pattern from which the mould was made. 

Second: It should be free from surface defects, blow- 
holes, irregularities of surface, variations of thickness, 
air-bubbles, blisters and “ cold shots.” 

Third :—The meta] should be homogeneous. 

To secure all of these results the greatest care is need- 
ed, and there are so many causes operating to produce 
defects that We must give them a little attention. 


One of the great sources of difficulty is the variety of | 


the material supplied to the cupola or melting furnace, 


and this is partially due to the variations in the run of | 
made with “loam” or “dry sand,” in which a wet paste 


the pig iron used as well as to the variations of quality 
in the scrap iron. From these causes there is a con- 
stant trouble in producing a good ‘‘mixture,” and in 
castings for different purposes very different grades are 
employed. 
work and which make pieces differing but little in weight, 
this can be regulated much more easily than where the 
work varies greatly from day to day, and especially when 
there is a great range in the magnitude of each day’s 
work, 

The quality of the face or surface and the appear- 
ance of the casting are very dependent on the quality 
and size of the particles of sand employed, and the man- 
ner in which the mould has been prepared. The sand 
cannot always be obtained of the desired quality, and 


many troubles are due to the manner of using it. 
The earth or sand must have at least a certain amount 


of cohesion, and the moulder’s test seems to be the only 
reliable one. When a portion of sand is taken up and 


gripped in the hand, it should adhere together, and the | 


mass will then have in it the marks of the fingers, with 
projecting ridges concave on the sides. If now the lump 
of sand be held between the tips of the fingers and 
thumb and shaken, none of the sand should be detached; 
if it will stand this rough test, it has at least the requisite 
cohesion. 

Passing over the delicate work of the pattern-maker 
and the moulder, often by no means an easy task for 
either of them, let us suppose the fluid iron to be just com- 
ing in contact with the suface of the mould, and let us 
consider the action. There is a sudden rise of tempera- 
ture in the sand near the iron, and it may become par- 
tially fused; there is a generation of steam and of gases 
formed from the vegetable matter in the sand. These 
gases, rapidly formed, of the tension due to an intense 
heat, must escape, and it is essential that they should 
find vent through the sand, and out into the air at holes 
provided for that purpose in the flask. 








In foundries which have a uniform run of | 


In common usage it is re- | 
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Some of these gases are inflammable and highly explo- 


sive, being formed by distillation of vegetable matter, | 


and they are therefore lighted at once, to avoid explo- 
sions which might run back into the sand and thus break 
the fair surface of the mould, causing “ scales” or projec- 


tions on the face of the casting. In order to afford free 
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| well-known that, with the metal once in the solid form 


escape to these gases the sand must not be rammed too | 


mer must be varied with the different kinds of sand, 


| hard, and the amount of force to be applied to the ram- | 


with its quality, and with the proportion of vegetable | 


matter used as binding material or found in the earth 
employed. 
to the castings, and they will not come out clean; 
will happen if the sand contains lime or other bases. 
Sometimes a thin layer of rust forms cn the surface, and 
the sand unites, making a silicate of iron. This is not a 
common occurence, but it may happen. 

Exactly what does take place when the metal strikes 
the surface of the mould is of course unknown, but, if the 
surface is not hard enough to resist the shock of the wave 
The 
surface of the mould is usually covered with fine carbon 
which, by forming a thin layer of non-fusible material, 
in a measure protects the sand from the heat, but which 
may also render the escape of the gas more difficult, 
and thus cause a break in the surface. Any free water 
will cause an explosion of steam, but, as a certain degree 
of moisture increases the adhesion of the sand and can 
never be entirely gotten rid of, this moisture will be driv- 
en off as vapor. 


or surge of the iron, a bad casting is the result. 


those made with air- 
dried earth, and known as ‘green sand,” and those 


There are two classes of moulds 


of earth is used and afterwards dried by a fire. The sur- 
faces of the moulds so made are very different and are 
treated differently. 
mentioned above is dusted on from a bag, but to the 


To “‘green sand” moulds the carbon 


“ dry sand” is applied in a liquid form asa “* black wash,” 
and dried wtth the sand. The latter class of moulds 
when well dried have much less moisture in them, and 
the generation of steam by the heat of the metal is much 
less than with the former class ; hence the risk of break- 
ing the surface of the mould is not nearly so great as with 
the green sand. Sometimes a portion of gas will, instead 
of going through the sand, try to escape by passing into 


the metal as a bubble, which, if the iron is fluid enough, | 


will rise to the highest part of the casting, where it may 
escape into the “risers” or “ 
gle of the piece. 

Springing of the flasks, causing“ fins” and “ run-outs,” 
and lifting of the top or “ cope” of the flask are caused 
by the hydrostatic pressure, if we may so term it, of the 
fizid, amounting to three Ibs. per square inch for every 
foot.in height of the casting,—an amount which may 
sometimes be counted by tons of pressure on large 
moulds, and which can only be successfully resisted by 
the exercise of skill and judgment. The springing and 
rising of “ cores” is caused by the same pressure, and can 


only be prevented by great care in supporting the core | 


in position and holding it against the upward pressure. 
This is usually done by small pieces of round iron which 
extend from the core to the mould and are built into the 
sand at the ends. These pieces are called “ chaplets.” 
If the metal is not hot, it will chill and unite with them 
imperfectly ; if galvanized chaplets are used, the metal 
will unite perfectly. ‘ 

But perhaps the most fruitful source of trouble in cast- 
ing is the shrinkage. Whether cast iron in the melted 
form is of greater or less specific gravity than when in 
the solid condition is still a disputed question, but it is 


gates,” or stay in some an- | 


If the sand be too easily fused, it will adhere | 








| on the metric system. 


a very decided increase in density accompanies the fall 
in temperature, so that all patterns must be made larger 
than the finished work by an amount which varies, but 
which is commonly stated as one-eighth of an inch to 
the foot. 

One very inconvenient fact for the engineer is that the 
strongest irons are apt to shrink the most, and give the 
most trouble. With castings which vary in thickness in 
different portions difficulty may always be expected. The 
thinner portions, parting first with their heat, will be 
the first to set; then the thicker ones which cool after- 
words, having more area to resist the stress caused in 
shrinking, will pull the other parts out of shape. The 
rule in designing is always to avoid variations in thick- 
ness, if it can be done. The internal stress produced in 
this manner is often very great indeed; it may, and fre- 
quently does, by itself cause fractures, and more often 
when aided by changes and extremes of temperature 
Even if this 


pieces were exposed to shock, wibration or load, can be 


does not occur, many failures when the 
raced to the existance of strains from unequal cooling. 

If the iron is not sufficiently fluid when it is poured 
into the mould, it solidifies very quickly, and, if there is 
any intermission in the flow of the metal, there is a fold 
of the surface which is known as a “cold shot.” 

We have now very briefly reviewed the principal de- 
fecets to which castings are exposed, and will only say 
that the science of founding 1s by no means exhausted as 
a study, and that it is one of the most difficult arts to 
acquire. At some future time we will discuss some of 


the uses and abuses of cast iron. Ss. 





Canadian Memoranda. 





I observe that your correspondents are considerably 
Al- 
low me to suggest that most of the objections to the 
change of system would either be obviated or removed, 
by having dividers, or compassers, with a circular index, 


exercised about the metric system in measurement. 


similar to the circular guide used on carpenters’ dividers 
and compasses, on one side of which the distances of the 
points asunder, are expressed in the old system of inches 
etc., and on the other side marked with the new system 
in millimeters, etc. The measurements on a plan made 
in inches would thus on a glance be converted and shown 
To compensate for wear in the 
points each leg ought to be able to be drawn out, and fix- 
ed when adjusted by set screw; they would only want ad- 


| justment after being sharpened, possibly once a year. 


You are strong on the subject of waterworks; the 
“quality” of the water as well as the volume obtained 
should be particularly examined. In some water works 
with which the writer was well acquainted, the water 
was obtained from an artesian well which had pierc 
ed through the chalk into the green sand, and was 
beautifully clear. It had such an effect on the Iron pipes 
however, that it always reached the customer in a roiled 
and more or less muddy state—so much so as to injure 
the popularity of the works greatly. E. L. C. 

Toronto, Ont., April 26th. 





The Delaware & Hudson Canal Company reduced 
wages ten per cent, on the 1st of April. Consequently 
repairmen are now working for ninety cents per day. 


Dubuque, Iowa, is jubilant over the prospect of a pon- 
toon bridge, the Government engineers having consented 
to the erection of one at Eagle Point, two miles above 
the city. 
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Rankine gave the following approximate formula for 
this Adiabatic curve. 


pv" =constant. 

He gave for the value of » in this formula ten ninths 
or 1.111. The high reputation which has attached to 
Rankine in this country has led many practical, as well 
as scientific men to take it for granted, witnout proper 
examination, that this Adiabatic line is the line along 
which steam should expand in a theoretically perfect en- 
gine. No doubt the mathematical entanglement which 
surrounds the subject has hindered many persons from 
getting at the “rationale” of it. They have accepted it 
without knowing what they were doing. 

Zeuner, as the result of an interesting mathematical 
process, concludes that, if he has dry saturated steam at 
the beginning of the expansion, he will have different 


I now propose to lay before you a few of the facts 
which have led me to believe that the conditions of or. 
dinary expansion are not those of the Adiabatic curve, 
and that engineers made progress backwards when they 
substituted the Adiabatic curve for that of Mariotte, as 
the curve according to which steam should expand in a 
cylinder. 

Every engineer who has had much practical exper. 
ence in the application of the indicator will agree with 
me if I say that, in almost all cases, diagrams taken 
from unjacketed engines using saturated steam expan. 
sively, show a greater increase in the weight of steam 
during expansion, than if the steam had expanded along 
a Mariotte’s curve. This appears from the fact that, 
when a Mariotte’s curve is drawn through the point of 
release, it almost always lies wholly above the expansion 
line During the winter of 1874-5, 1 suggested to Mr, 


New Developments in Steam Engineering. 


BY PROF, CHANNING WHITAKER, 





Read before the Society of Arts of the Mass. Inst. of Technology. 

De Pambour thought that saturated steam expanding 
in a cylinder followed the laws of Mariotte and Gay Lus- 
sac. He fancied that the steam remained saturated du- 
ring the expansion, and that the weight of steam present 
in the cylinder was constant throughout the expansion. 
We now know that these ideas are not consistent with 
each other. De Pambour's views were, formerly, gener- 
ally accepted, and many practical engineers to-day refer 
to the law of Mariotte as representing the expansion of 
strain in a theoretically perfect engine. 

That law is, that the pressure is inversely proportional 
to the volume. The mathematical expression for it is 


pv = poo = constant ; 
in which f = the pressure, and v the volume of the 
steam. ‘The curve representing the curve representing 
the law of Mariotte is easily drawn by rectangular co- 


values of #, according to whether the steam is expanded 
much or little; but beginnining to expand with dry sat- 
urated steam, the value,1.135, is near enough to the 
truth for practical purposes. He concludes further that 
if, at the beginning of the expansion, the steam was mix- 
ed with .10 of water by weight, » would equal 1.125; if 
.20 of water by weight, # would equal 1.115; if .30 of 
water by weight # would equal 1.105. 

Before going further I should like to have you recall 
two important points in what I have said. De Pambour 
and his followers believed that the theoretically correct 
expansion line for steam in a cylinder was a Mariotte 
curve, and that this curve was also the curve of a con- 
stant weight of saturated steam. Rankine, Clausius 
and Zeuner give the Adiabatic curve instead of Mari- 
otte’s curve, and the scientific world has generally ac- 
cepted this curve as coming nearest to the curve accord- 
ing to which steam should expand in the cylinder of an 












ordinates, where vertical distances represent pressures 
and horizontal distances represent volumes, as is the case 
upon an indicator diagram. Of course as the volume 
doubles the pressure reduces to one half. 

Regnault’s justly celebrated experiments have given us 
most of the facts upon which our knowledge of the nature 
of steam is based. Both Rankine at Glasgow and Zeu- 
ner at Zurich calculated by interesting mathematical 
processes, with data from Regnault’s experiments, the 
volume which would be occupied by a unit of weight of 
saturated steam under different pressures. Had their 
results been absolutely true we should have been able to 
draw the expansion line which would be produced if the 
steam in the cylinder was always saturated and did not 
vary in weight. The curve calculated by Zeuner is prac- 
tically of the form pv, 


engine. 

It is supposed that the steam neither received heat 
from, nor imparts heat to, any other substance during 
the expansion, but that as much heat as is necessary for 
the purpose is converted into the work done during ex- 
pansion, The heat converted into this work is then 
obtained from the steam which is expanding, and a por- 
tion of it is therefore condensed, and the curve is one of 
a decreasing quantity of saturated vapor. 

I now venture to state that accurate and interesting as 
the mathematical process by which the nature of the 
Adiabatic curve has become known it is still by no 
means certain that steam in a cylinder should be expect- 
ed to expand along an Adiabatic curve. The supposi- 
tion that the steam neither receives heat from, nor im- 
parts heat to, any other substance during the expansion, 
is an untenable one, and the conclusion is in error to the 
extent that it is affected by this supposition. 

Both scientific and practical men are deeply indebted 
to Rankine,Clausius and Zeuner for the light which they 
have thrown upon intricate questions of thermodynam- 
ics. But when it was known that tke steam in a cylin- 
der would expand along an Adiabatic curve only in case 
no heat, as heat, should be added to or subtracted from 
the steam during the process, it should not have been 
concluded so hastily that steam expanding in the cylin- 
der of an ordinary engine conformed to this condition. 
If it was difficult to observe directly the temperature of 
the steam in the cylinder for the purpose of proving 


pv” = constant, 
the value of # in the formula being 1,06462. 

Fortunately Messrs. Fairbairn and Tate have given us 
experimental results which confirm as closely as could 
be expected the calculated results of Rankine and Zeu- 
ner. A curve representieg the experiments of Fairbairn 
and Tate has been plotted according to their empirical 
formula. 

v= 25.62 4 49513 : 
p+ 072 
in which v is the volume of the steam, and # the total 
pressure in inches of mercury. 

By comparing this curve with Mariotte’s, we see that, 
commencing to expand with the same pressure and vol- 
ume, the pressures belonging to the former fall below 
those belonging to the latter. This shows the incon- 
sistency of De Pambour’s belief that the curve of Mari- 
otte was also the curve of a constant weight of saturated 
steam. We may consider Fairbairn’s curve to be an im- 
portant departure from the curve of Mariotte. I have 
calculated the value of # for this curve on the supposi- 


tion that it is of the form ~v” = constant, and I find 
that the facts cannot be exactly expressed by that form- 
ula. 

Count Rumford was the first to determine experi- 
mentally the mechanical equivalent of heat. Professor 


Tate has deduced from the results of his experiments a : 7 
whether this premise was correct, we should have com- 


value for that equivalent which is but about twenty per , : : 
pared the Adiabatic curve with the expansion curve of 


cent, too great, a remarkable result considering the Pe . , 
numerous indicator diagrams, for the purpose of verify- 


ing the conclusions. If the indicator curves agreed with 
the Adiabatic curve we should grow more confident that 
the ordinary conditions were those of the Adiabatic 
curve; but if we found divergence instead of agreement 
we should form a different opinion. 

I have said that the Adiabatic curve is a curve of a 
constantly decreasing weight of steam, whose nature can 
be expressed by the formula 





knowledge of his time. The credit tor having determin- 
ed the now universally accepted value of the mechanical 
equivalent of heat— 7. e., 772 ft. Ibs. —is due to Dr. 
Joule. 

Shortly after the announcement of Joule’s experiment- 
tal determinations, Rankine and Clausius drew from it 
and from Regnaults’s experiments, by a mathematical 
process, a very interesting conclusion. They found that | 
if no heat were communicated to the steam during the | 
expansion, the steam would be obliged to give up heat 
in order to produce the work done during the expansion. 


pv” = constant, 





| in which # = 1.135, if the steam be dry at the beginning 
In other words, some of the steam would be condensed of the expansion ;—that the curve of a constant weight 
while the steam was expanding, and instead of the ex- | of steam can be approximately expressed by the same 
pansion line being a curve of a constant weight of satu-| formula, if the value of # be reduced to 1.0646; and I 
rated vapor, they believed it to be a curve of a constant. | have practically said that Mariotte’s curve can be express- 
ly decreasing weight of vapor. Rankine called this an | ed by the same formula, if the value of # be still further 
Adiabatic curve. Zeuner says of this discovery that it | reduced to unity. It is readily seen that Mariotte’s 
is, without doubt, one of the most remarkable to which | curve is a curve of a constantly increasing weight of 
the mechanical theory of heat has led. He says further | steam, and, generally that the smaller the exponent # in 
that it is time that the old theory of steam engines | the formula, the more rapid is the increase in the weight 
should be replaced by a new one. of steam during the expansion. 


James H. Head, then a student of ‘the Institute, that 
he examine the expansion curves of various indicator 
diagrams. The results of his examination will be best 
understood through the following abstract of his gradu- 
ating thesis : 


“ Professor Rankine states that the coefficient of ex. 


pansion of dry saturated steam in an unjacketed cylin- 


der is 1°, and in a jacketed cylinder J. That is, 
e 2 


10 i 


p= constant, and pv'= constant. 
where # represents the absolute pressure and v the vol- 
ume of the steam. These values of the coefficient were 
determined by calculations which were based on theoret- 
ical deductions from the known nature of steam and 
work ; but they were not determined by direct experi- 
ment. The purpose of this investigation was to ascer- 
tain whether the values calculated by Rankine agreed 
with the results of direct experiment with ordinary steam 


in ordinary engines, for it was believed that the effect of 
an important influence was overlooked in his calculations. 
Twenty-five or thirty sets of indicator cards taken from 
different engines having unjacketed cylinders were ob- 
tained for examination. Generally, saturated, but some- 
times superheated, steam was used. No data were ob- 
tained from jacketed cylinders. 

“As far as this investigation goes, it appears to be 
true that the coefficient of expansion given by Rankine 
for unjacketed cylinders is incorrect for practical usage, 
For, first—The law expressing the relation of pressure 
to volume, when either saturated or superheated steam 
is expanding in an ordinary unjacketed, steam cylinder 


is not necessarily of the form # v” = constant. Only in 
the case of one or two expansion curves could the rela- 
tion be expressed by that form and approximate closely 
to the truth. 

“‘Second—On expressing the relation approximately 


by the form pv” = constant, I find that the coefficient » 
is not constant; that it varies in different engines, and 
even in the same engine, if the point of cut off be 
changed. In the case which I examined, I found it to 
vary from .65625 to 1.0200. These extreme coefficients 
were both derived from saturated steam diagrams taken 
from the front end of the Harris—Corliss engine in the 
mathematical laboratory of the Massachusetts Institute 
of Technology. Its cylinder is 8.01" in diameter and its 
stroke 24". The coefficient .65625 was derived from di- 


agrams taken with an apparent cut off of = The steam 
I 


pressure was 71 lbs. per square. The speed of the en- 
gine was 57 revolutions per minute. The coefficient 
1.0200 was derived from diagrams taken with a real cut 
off of about 34. The steam pressure was 70 lbs. per 
square inch. The speed of the engine was about 59 rev- 
olutions per minute.” 

Two principal reasons have been assigned for the in- 
crease in the weight of steam in the cylinder during ex- 
pansion. 

First—Leakage of steam. Second—The re-evapora- 
tion of water which entered the cylinder as steam and 
condensed against its cool walls during the early part of 
the stroke, the re-evaporation being produced by heat 
returned to the steam during expansion by the walls of 
the cylinder. It seems to me to be a reasonable suppo- 
sition that the leakage past the piston packing and the 
exhaust valve should at least equal the leakage past the 
steam valve in most cases. In other words, it seems 
reasonable to suppose that in most cases at least as much 
steam will leak out of, as into the cylinder, during the ex- 
pansion. 

There are many reasons why I think it more likely 
that the results are rather due to condensation and re- 
evaporation. I cannot help suspecting that speculative 
thinkers are indirectly responsible for some of the blun- 
ders in engineering which are made by their disciples, 
and which cost the public hundreds of thousands of dol- 
lars annually. I think that had the sch id more 
attention to the study of the facts which relate to the 
economics of steam engineering, less coal would have 
been burned per annum in the production of power, and 
less capital would have been invested in expensive en- 
gines. 
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MICROMETER OR STADIA. 


a 


BY JOHN NEWMAN, C. E., MANSFIELD, OHIO. 





( Written for Engineering News. ) 

Micrometer or Stadia has long been used in astronomy 
and has given a degree of precision that could not be at- 
tained by divided circles. 

Of the several methods of constructing micrometer or 
stadia, for the measurement of terrestial distance, we 
consider the one formed in the focus of a telescope, by 
stretching two hairs across the diaphragm a known dis- 
tance apart, to be the most accurate and by far the most 
convenient, of any of the forms now in use. 

The method now generally employed is to place the 
hairs on the ring horizontal; the rod is then held vertical. 

If the hairs are placed vertical on the ring, then the 
rod is held horizontal, and this method will be found on 
trial, to be the most convenient. Suppose we wished to 
measure four thousand feet ; this would require the rod 
to be forty feet long, and would not be practical. But 
if the hairs are vertical the range poles can be set on 
each side, so that the centre of each is in position; a 
measurement with an accurate tape line, will give the dis- 
tance with precision. | 

This is not only the best position for along range, but 
it is the best and most accurate for a short one; for the | 
rod can be laid on the top ofa stake, driven in the ground 
so as to be as high as the line of sight of the instrument; | 
ora tripod can be used for this purpose, which will en- 
able the assistant to bring the rod at right angles to the 
centre line of sight, a position required for accuracy in all | 
observations with stadia for the measurment of distan- 
ces, as we shall fully show, when we come to discuss the 
optical principles involved. 

The theory is the same, whether the hairs are put on 
the ring horizontal or vertical: for this reason we shall 
omit any further argument on this part of the subject. 

A good telescope, having the hairs arranged vertical- 
ly in the focus, as above described, is theoretically and 
practically, the best instrument for measureing distances 
without tape or chain, that the practical surveyor, and 
civil engineer, can now command. 

The optical principles involved in this simple instru- 
ment, are very singular and elegant. 

In our optical illustrations, we will use the same nota- 
tion that Potter has used in his optics. 

The diagram is not intended to be accurate; it is sim- 
ply tor illustration. 











In the diagram, o called the centre of the lens, where 
the full line from A and B meet at x, the focal centre of 
the first surface, and where the dotted lines meet at F, 
the focal centre of the last surface. 

In all object glasses having the meniscus form, their 
centres are a little in front of the lens, as shown by the 
diagram ; they are determined from the thickness of the 
lens and radii of the first and last surfaces. 

It is demonstrated in optics, that a ray of light from 
B, for instance, meeting the first surface of the lens, as 
in the figure, would be bent by the refraction of the lens 
downwards, so as to change its course while passing 
through the lens; if this course projected backward pass- 
es through 0, the optical centre, then the emergent ray 
will be parallel to the incident ray; as shown by the dot- 
ted lines in the diagram, and causes the diagram to ap- 
pear as viewed from a point mearer to the lens than its 
real position. 

Let the size of the object A B, equal s, the distance of 
A or A’, from the focal centre, X or F, of the object 
glass equal #, the distance of a point in the conjugate 
image a or a from F, equal 2, the size of the conjugate 
image of the object aa, equal #, which is the distance 
apart of the stadia hairs; the stellar focus of the object 
glass equal /. 

The formulae connecting the conjugate foci, is, by Pat- 
ter’s Optics, <=4 ieee 


In equation (1) / is constant while ~ and v are varia- 
ble. 


The similar isoceles triangles A’ B’ F. aa F, give the 
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equation ~—<+ (2), multiply both sides of equation (2), 
= ; rod, and renders the measurements for any distance 


3=3 _ as complete and accurate as any proposition of Euclid. 


multiply both sides of equation (1) by #, and = 


=-=-I= . 
f ni 
solving this equation gives the value of #s=+ f s+f. (3).| 


substitute this value of = in (2) and we have = 


To show the practical use of this equation and demon- 
strate its accuracy, we have calculated the following ta- 
ble; giving to #, in equation (1) values varying by 100 
feet, and f a constant value equal to 0.5 feet, which is 
about the stellar focus of most transit telescopes : 





V. 











| U. 
<— | 
100.5 ° 5025 | 
200.5 | 0.50125 
300.5 0. 5008% 
400.5 | 0. 500625 
500.5 | 0. 5005 | 
600. 5 | 0. §004134 | 
e 5 
709.5 0. 500357 | 
800. 5 a giigine 
goo. 5 °o soo2-* 
1000. § 0.99025 
2000.5 | 0. 500125 | 
3000. § 0. 50008 4 | 
| 4000.5 | 0. 500064 


Equation (3) is the foundation for all measurements 


| made with the above described micrometer or stadia. 


What does it direct us todo? How shall we use it? 
What point does it direct us to measure from? 


rod, for every 100 feet of distance; measured from same 
point given by equation (3). 

Any other distance could be repeated in the same way 
but 100 is evidently the most convenient. 


the stellar focus f, from the focal centre F, and extreme 
points A and B of the rod; which in our example is A F 


=B F=100.5 feet, the first value of w in the table, and 


foot on the measure. 


This is the only position of the measure that will bring | 


the image at right angle to the optical axes of the tele- 
scope, in which position only it can be actually measur- 
ed by the stadia hairs. 


Now we have «=100.5, s=1, f=0.5, substitute these 
values in equation (3), and we have 100.5=°5 + 0,5, 
n 


substitute 0.5 from both sides of this equation and °5 — 
n 


100, or #——1. 


This value of # is a constant determined once for all. 


By inspecting the diagram and table it will be seen that | 


as the rod recedes from 100.5 feet to 1000.5 feet from the 
focal centre F, of the object glass; the stadia hairs move 
from @a to cc, and as their distance is now constant and 
equal to #, the angle of the triangles at the crossing of 
the lines B @ and A a, will vary, as is easily seen from the 
figure, by conceiving lines drawn fromc and cto F which 
are omitted in the diagram to avoid confusion; but these 
triangles will always be similar. 


The value of s= is the base, and the value of v, in 


the table is the sides of the variable optic triangleaa F; 
while the value of ~ and the space s, covered on the rod 
is the sides and base of the variable geometric triangle 
A’ B’ F, or its equal A B X. 

With the instrument now in complete adjustment for 
all distances; suppose the rodman has receded from the 
focal centre of the object glass until the stadia hairs just 
cover 5 feet on the rod held so as to be at right angles to 
the optical axis of the telescope; what is his distance 
from the focal centre of the object glass ? 

The similar triangles A B X, or its equal A’ B’ F, and 


aaF, taken from our table gives the proportion, 
I 


— : 0.5005 :: § : §00.5 

Until the hairs covers 10 feet on the rod, the triangles 
give —— : 0.§0025 :: 10 : 1000.5 

Until the hairs cover 20 feet on the rod, the triangles 
give = : 0.§00125 :: 20 : 2000.5 
Until the hairs cover 30 fect on the rod, the triangles 
: 0.50008 % :: 

Until the hairs cover 40 feet on the rod, the triangles 
give —— : 0,§0006 4% :: 40 : 4000.5 


The above proportions show that the optical constant 


. 1 . 
give —— 30 : 4000.5 


JS, is a part of every stadia measurement, and its intro- 


duction in equation (3), elegantly compensates for the 
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change in the angle of the triangles at every move of the 


It is now clear that the measurement actually begins 
as far in front of the focal centre F, as the stellar focus 
F of the object glass; that in order to measure: the dis- 
tance R S we must place the focal centre F, of the ob- 
ject glass as far behind R as its stellar focus /, 

The stellar focus may be found by pointing the tele- 
scope to a star, then measure from the 
cross hairs to the front of the object glass; which is ac- 
curate enough for all practical purposes. 


and focusing, 


In the measurement of distance with stadia, the rod 
must be held at a right angle to the optical axis of the 


telescope i all sttuations ; de- 


whether at an elevation, 
pression or horizontal. 

If held at an elevation or depression, the distance giv- 
en by the stadia, is reduced to the horizontal distance by 
multiplying it by the cosine of the angle of elevation or 
depression. 


The idea of holding the rod vertical on the top of a 


high hill and then multiply the reading of the rod by the 
| square of the cosine of the angle of elevation, to reduce 


it to the horizontal reading is certainly absurd ; for the 


reason that the rod in this position, would be very ob- 


| lique to the optical axes of the telescope, and we know 


| from optics, that its image would have the same obliqui- 
We will illustrate its use by an example; to adjust the 
stadia hairs, so that they will just cover one foot on the | 


ty, and could neither be brought in correct focus at its 
extreme ends at the same time, nor be accurately meas- 


| ured by the stadia hairs since they were adjusted to an 
| image at right angles to the optical axes or line of sight. 


The difference in distance measured along B F or FS, 


| is equal to a unit diminished by the cosine of half the an- 
Set up a correct foot measure so as to be 100 feet plus | 


gle A’ F B’ multiplied by the distance F B. 


The angle A’ F B’ is variable, its half will average 
about 18 minutes, therefore A F (1—cos. 18’ =difference 


| =B F(1—0.9999862922) = B F X0.0000137078; take B F 
make the hairs by their adjusting screws just cover s, one | 


= 4000 feet, then the difference equals 0.0548312 feet, 
or a little less than two-thirds of an inch in four thou- 
sand feet, so that we may for all practical purposes take 


| BF or SF, without any material-error. 


With a telescope perfectly achromatic and aplanatic, 
equation (1) could be used to measure distances without 
any stadia hairs or rod, provided we could measure the 
exact distance from the focal centre to the cross hairs, 
when in focus on the object observed. 

Suppose we have focused such a telescope on a dis- 
tant object, and find by accurate measurement that v= 
0.500005 feet, what is the distance to the object observ- 
ed ? 


By equation (1) we have . ; ; : 


0.5 





_ - which by re- 
duction gives tne value of #=s0000.5, the distance re- 
quired. 

In this result we find the optical constant again; the 
object would be fifty thousand feet from the measuring 
point, or nearly nine and one-half miles. 

A telescope could be arranged with a fine screw and 
graduated head for focussing that would measure the fo- 
cal distance Fa=v sufficiently accurate, that equation 
(3) would give the distance to a sufficient degree of ap- 
proximation for most military purposes. 


Having fully presented the theory, we will now give 
the best practical method of adjusting the hairs. 

Choose a level piece of ground and set from four to six 
stakes in line, one hundred feet apart, from a point mark - 
ed on each stake, as the power of the telescope will com- 
mand, numbering them 1, 2, 3, 4, 5, and 6. Place the 
telescope so that the front surface of the object glass is 
as far behind the point on the first stake, as its stellar fo- 
cus, which makes the distances measured correspond to 
the values of w# in the table. 

Having the telescope now in position, adjust the sta- 
dia hairs to cover one foot on the rod, held on the se- 
cond stake at right angle to the line of sight, two feet on 
the third stake, three feet on the fourth stake, four fec 
on the fifth stake, and five feet on the sixth stake, mak 
ing the whole agree as nearly as possible; which will give 
the best practical adjustment that can be made, 





Lieut. Ruffener, Chief Engineer of the Department of 
the Missouri, departed from Ft. Leavenworth last ‘I'ues- 
day morning with an expedition numbering one hun- 
dred men,.for the Pan-handle and Red river country'in 
Texas, for the purpose of surveying that region. 
| will equip at Ft. Dodge on their way. 


They 
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TECHNICAL EDUCATION. 


In continuation of our remarks of last week, let us 











take the following case: 

A young man of fair education, persuaded that he de- 
sires to become an engineer, or attracted by the opera- 
tions of a field-party, seeks and obtains a position upon 
a railroad location. He is diligent and apt to learn, grad- 
ually acquires some knowledge of the use of instruments, 
from the instruction of the assistant with whom he is 
connected, and is, after a time, promoted from chainman 
and rodman to leveler or transit-man. He knows how 
to run a line of levels, to put in a circular curve, to cross- 
section and stake out work, and he is finally put in 
charge of a section under construction. He can satis- 
factorily go through with the round of duties assigned to 
him, doing everything in the routine way in which he 
has been taught to proceed, and able to look after such 
work as he has seen before. In short, he has become a 
good field assistant. If work is plenty he continues in 
very much the same path for years; he is likely to be too 
much engrossed with his daily duties to find much time 
for connected study, and, in the little time available, 
bodily weariness hinders close application. The absence 
of one competent to explain difficult points and who has 
the leisure to attend to him is then strongly felt. Few 
will give up work for the sake of turning to study, but 
will postpone the attempt at improvement until a duller 
If work is lacking, in many cases the immedi- 
ate incentive to study is wanting. 

The above case represents that of some young men 
whom we have known; 
engineers for an indefinite period, or finally, becoming 
discouraged at the poor prospect for advancement, turn 
their attention to something else. In other cases, where 
a decided effort to study has been made, the young engi- 
neer has found himself deficient or rusty in branches 
preliminary to those which he wished to take up, and 
has either worked alone at a disadvantage or has been 
obliged te review his elementary mathematics and such 
branches again. 

Now and then we find an engineer who became aware 
of his deficiencies, who wished to remove them and to 
advance in his profession, and who resolutely devoted a 
sufficient time and a portion of his savings to a course in 


season, 


| er afterwards makes any determined effort towards im- 
| provement. 


they either continue as division |* 
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a technical school. Such an one commonly turns out 
well. But some of the others would have made engi- 
neers equally as good, if their efforts had not been misdi- 
rected, and they had received the right kind of encour- 
agement, It is complained that there are many reputed 
engineers of too limited knowledge and too large preten- 
sions. It seems to us that the facility with which a su- 
perficial knowledge of common engineering operations 
may be acquired and existing structures may be copied is 
the reason for this state of things. The quasi engineer 
launches out with a small stock of information and nev- 


The preferable course in our judgment is that, after 
as generous a general education as may be possible, the 
student who proposes to become a Civil Engineer shall 
pass easily from the high school or college to the techni- 
cal school, with his knowledge of preliminary branches 
fresh, and his habits of application to books unimpaired, 
and we think that, after a good course of theory, with as 
much practice as the school can afford, he will soon be 
able to overtake one who has pursued the opposite plan. 
Allotting to each the same time, three years of work af- 
ter graduation will put him in advance of the man who 
took his work first and his technical studies second. 

We are also inclined to object to those who urge the 
gaining acquaintance with the practical part of a spectal- 
ty first, and then the study of that branch in a technical 
school under a specialist later, that the young man is 
hardly prepared to decide what branch of the profession 
he should prefer or be best adapted for, until he gains 
something of a general view of the whole. He might 
have an opportunity, as a novice, or, from what he had 
heard, he might think he would like to join a railroad 
party, such as we described above, or to go into a city 
engineer’s office, or to get a situation in some bridge 
works, or on hydraulic works, or the lake survey, or on 
river improvements or some other branch of professional 
work; he knows little or nothing of any field of labor 
but the one he chooses and, after two or three years 
of field and office work, he goes toa technical school 
and takes up that particular branch of study. Three 
chances to one that sooner or later he, having gained 
enough acquaintance with other specialties to form an 
opinion, regrets his choice, at a time when a change will 
involve different and further preparation. To be sure 
there are many points of similarity in the different engi- 
neering branches, but there are other points of dissimi- 
larity, and one can not readily change from a specialist 
in one branch to a specialist in any other. Understand 
that we are referring to the argument of those who wish 
to train up experts and specialists, by work and practice 
first and then study in one particular direction later. 

This seems to us to be just the way to educate men 
in a rut, to make them more machine-like, so that they 
know admirably well how to do one particular line of 
work, and to stunt them in height and breadth. As it is 
now, a student pursuing an engineering course takes up 
all the general studies which pertain to his profession, as 
well as others which, while kindred, are not so essential, 
he is taught the special application of the principles to 
each branch and puts them in practice as far as possible, 
he is drilled in the higher mathematics, he lays a broad 
and sure foundation, and, as he progresses in his course, 
he is able, from an impartial stand-point, to select that 
field of labor which seems to him most desirable. Where 
no predilection is felt the student naturally takes the em- 
ployment which offers, and we have heard it said, by 
those who have observed, that scarcely any engineer has 
finally settled down into that department which they at 
first thought of undertaking. Circumstances exercise a 
predominant influence over a man’s life. 

We are rather surprised to find that one writer thinks 
the higher mathematics may well be dispensed with. 
While most problems may be solved in what may be 
called an elementary way, there are many cases where 
the simpler way is the longer, and there are some inves- 
tigations that only yield definite answers when attacked 
by the calculus. This is a method of analysis in which 
one soon loses dexterity from disuse, but the results which 
we have once obtained or verified we can afterwards put 
confidence in, even if we can hardly deduce them de novo. 
Besides, the argument might be as legitimately offered 


that a knowledge of German and French is unimportant 
because we can obtain most of the valuable books and 
papers in translations from those tongues. It is a trusting 
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to some one else’s assurance that certain results are right, 
If we are not able to integrate a function with ease, jt 
does not follow that the knowledge of the higher mathe- 
matics will not enable us to read understandingly and 
with profit many productions of engineers in our own 
tongue. 


One other point on which we would remark is the 


establishment of facilities for experimental research. A 
laboratory or workshop, where the students can test the 
theoretical and empirical formulz of strength and resist- 
ance of materials on a reasonable scale is an excellent 
adjunct. 
in the mind. Opportunities are afforded, at a moderate 
and sometimes at no expense to the student, to experi- 
ment upon different materials of construction and upon 
models ; the apparatus he could not procure for himself 
without great expense. The best American schools are 
vieing with each other in this direction. The only troub- 
le is to find the time in an already crowded course of 
study to devote to laboratory work. American youth are 
so desirous of getting on, that it will be difficult to 
lengthen the time of study, unless all good schools take 
the step together. 


The work there serves to fix principles deeply 








RAILWAY RESISTANCE. 
Recently so many important facts have been develop- 


ed by the experiments made with the dynagraph to as- 
certain the causes of railway resistances, which so largely 
affect the cost of transportation, not only to railway 
companies, but to the entire community, that engineers 
and railroad officers, who are acquainted with the results 
already obtained, deem it of the greatest importance to 
the interests of cheap transportation that a series of ex- 
haustive experiments be made upon engines, cars and 
trains to ascertain the amount of power required to over- 
come their friction upon all kinds of track. So rapid has 
been the progress of railway construction until recently, 
that time has not been taken to investigate really the fun- 
damental principles of what should constitute a railway 
for cheap transportation. 


Already by the great liberality of the Lake Shore & 


Michigan Southern R'’y Co., many investigations have 
been made over their line and also some upon the Cleve- 
& Pittsburgh, and the Atlantic & Great Western R’ys, 
To carry on these experiments already inaugurated, all the 
railway companies will be solicited to aid and assist. At 
the present time facts can be given them of more value 
than the aid they will be asked tocontribute. Upon one 
railway, it is not generally possible to find all the condi- 
tions which occur in transportation, so that conclusions 
drawn from experiments upon one road would only be 
true of any other ftailway using the same motive power, 
the other conditions being the same. 


As an example, the power required to draw a train of 


709 tons upon the Lake Shore & Michigan Southern R’y, 
from Cleveland to Erie, 9534 miles, was equivalent to 
2,448,940, 340 foot Ibs., (by the foot Ib. is understood the 
power required to raise one Ib. one foot high), using 
8,670 Ibs. of coal; each Ib. of coal yielding 273,319 foot 
Ibs., utilizing only three per cent. of the theoretical pow- 
er which the chemical composition of the coal would in- 
dicate in moving the train. 


On the Cleveland & Pittsburgh R’y the power requir- 


ed to draw a train of 313 tons from Cleveland to Wells- 
ville, 99 miles, was 1,754,556,400 ft. Ibs., using 4,400 lbs. 
of coal, each Ib. of coal yielding 398,763 ft. Ibs.,utilizing 
in moving the train, 4% per cent. of the theoretical pow- 
er of the coal. 


Taking the average resistance for each 
ton per foot upon the L.S. & M. S. R’y it was 6.85 Ibs., 
and upon the C. & P. R’y it is 10.72 Ibs., owing to 
heavier grades, sharper curvatures and an iron track 
which is far from being smooth, and the car construction 
is somewhat different. Take the usual method of com 

puting the work done by the amount of tonnage hauled 
one mile per Ib, of coal, and on the L. S, & M. S. Ry 
it is 7.56 mills, and on the C & P R’y 7.04 mills, a dif- 
ference which would be readily attributed to its 4o ft. 
grades, while those upon the L. S. & M.S. R’y do not 
exceed 17 ft. on the Erie division. 

Taking the last method of computation with such 
close apparent results and the conclusion would likely be 
that the motive power of each railway was operated with 
equal economy, 

On the C. & P. R’y the resistance per ton is 57 per 
cent. greater than upon the L.S. & M.S. R’y, yet the 
effect produced per Ib. of coal-on the former is 50 per 
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cent. greater than on the latter. The comparison shows 
that the effect of the fine steel track of the L.S. & M. S. 
R’y is in a great measure offset by the better adaptation 
of motive power upon the C. & P. R'y; therefore as far as 
the cost of transportation is concerned the cost upon 
each road could be lessened by each adopting the better 
principles of other roads. These results were taken from 
the experiments made, and are as likely to be under as 
over the ordinary average. It is not expected that the 
heavier grades of the C. & P. R’y can be operated as 
cheaply as the lighter ones of the L.S & M.S.R’y. This 
shows that if we wish to arrive at facts we must take into 
consideration all the attending circumstances. It was 
also found that with the heavy trains of the L.S. & M.S. 
R’y that a speed of 18 to 20 miles per hour required 
less fuel than a speed of 10 to 12 miles per hour. It 
remains to be investigated with the steel rail and good 
road bed whether the destruction of the track is greater 
than at the slower speeds. 

It was found that the construction of the journals and 
trusses; and the kind of lubricant used affected largely 
the amount of friction of the axles. In Mr. Dud- 
ley’s experiments upon Heat and Combustion, he found 
by actual use upon the C. & P. R’y that a saving of 10 to 
16 per cent. more of the heat could be utilized by a prop- 
er admission of air by avoiding the great excess which is 
usually drawn into the fire boxes by the sharp exhaust. 
It is by saving in apparently small things that an econ- 
omy in transportation is effected. 

Many experiments have been made with single cars, 
the results of which are now being calculated. Nearly 
4000 miles of diagrams have been taken, most of them 
of great value; but before final conclusions are reached 


diagrams are needed under all the varying conditions of 
transportation. 


Mr. Dudley started from Cleveland the 13th inst. 
on a freight train, over the L.S. & M.S. R'y, and arriv- 
ed in Chicago the 14th inst. taking a diagram of the 
power required to draw the train the entire distance. He 
now has diagrams of the power to draw trains from 
Buffalo to Chicago. He left ona stock train for Cleve- 
land the 17th inst. 





WEBSTER’S UNABRIDGED ILLUSTRATED.—Viewed as 
a whole, we are confident that no other living language 
has a dictionary which so fully and faithfully sets forth 
its present condition as this last edition of Webster does 
that of our written and spoken English tongue.—//arfp- 
er’s Weekly. 





‘Personal. 


A. S. Gurnee has been appointed Chief Engineer and 
Superintendent of Water Works in Lake View, adjoining 
Chicago. 

C. M. Higginson was recently appointed Purchasing 
and Supply Agent for the C. B. & Q. R. R., with head- 
quarters in Chicago. 

John W. Garrett. President of the Baltimore & Ohio 
Railroad, passed through Chicago enroute to California, 
on Tuesday evening. 

Seth E. Marsh, C. E., of Hartford, Conn., is President 
and Chief Engineer of the Board of Water Commis - 
sioners, and also State Engineer. 

Col, J. M. Leighton, of the Leighton Bridge & Iron 
Works, of Rochester, N. Y., was in this city last week 
attending to the western interests of that company. 

Marvin Hughitt, Esq., has been appointed General 
Manager of the Chicago & North Westen R. R. 
vice H. H. Porter, resigned. An entire change in the 
management of this railway is expected to ‘ake place in 
June next. 

C. H. Bunce, Civil Engineer, was elected City Survey- 
or of Hartford, Conn , on the 18th instant by the Board 
of Common Council. Mr. Bunce had three majority 
over H. G. Loomis, the present incumbent, He was 
formerly engineer on the Conn Valley R. R., and was 
City Surveyor some years ago. He is an engineer of 
ability, and will no doubt discharge his duties satisfac- 
torily to the public. 


Manufacturers’ Intelligence. 
The Keene, N. H., mills and shops are doing about 
the same as last year. 


At Claremont, N. H., most of the mills are running on 
full time, and the business outlook is better than last 


year. 
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The Joseph H. Brown Iron & Steel Company, of Chi- | 
cago, has increased its capita] stock to $500,000, a cer- 
tificate of which was filed with the Secretary of State at 
Springfield, last Tuesday. 

The Leighton Bridge & Iron Works, of Rochester, N. 
Y., have contracts ahead for over thirty iron bridges, of 
which a considerable number are for the Boston & Al- 
bany R. R. Co. and the Delaware, Lackawanna & Wes- 
tern R.R. Co. These works are now employing about 
one hundred men on ful] time. 


The Geo, F. Blake Manufacturing Co., of Boston, have 
closed up their branch establishment in this city and 
transferred their accounts and business to the well-known 
house of C. L. Rice & Co., 215 and 217 Lake St., Chi- 
cago, who will in the future represent the company in this 
market. 

The business outlook for the Fall River, Mass., man- 
ufacturers grows more encouraging every day it is claim- 
ed. American cottons continue to meet with increased 
favor in the English markets, and over 20,000 pieces of 
print cloth are shipped weekly to Manchester. The 
King Phillip mills have just received orders to send 2,- 
000 pieces of sheeting, per week, to the Manchester house 
of H. B. Claflin & Co., of New York, and there is every 
prospect that this export will be enlarged. 








CORRESPONDENCE. 


EDITOR NEws—Pilease say for the benefit of S. Petti- 
bone and others, that the measuring off of 40 acres per 
Government survey, isa supposed requirement and which 
is perfectly legitimate, and besides was an actual fact. 
Wherefore, in such a case, and under the conditions stat- 
ed, I would like to hear what objections can be preferred 
against my method of accomplishing that end. 

A. J. PIERCE. 

Mr. Epitor:—The north boundary of Sec. 36, T. 49 
north, R. 7 west 5th P. M. is given in the Gov. Field 
Notes at 84.94 chains ; the north boundary of Sec. 35, 
83.89 chains, the sum of the two 169.83 chains; the south 
boundary of the two, 160 chains of course. The south 
boundary of Sec. 1, T. 48, R. 9, is 79.25 chains, of Sec. 
2, 80.32 chains; the sum 159.57 chains; difference be- 
tween the north boundary of Sec. 35 and 36, and south 
boundary of Secs. 1 and 2, 9.29 chains. The bearing of 
range line is north 13’ east, and bearing of line between 
Secs. 34 and 25, north 1° west. Any disparity in the 
north and south boundaries of Secs. 35 and 36 is made 
up in the gain over the Gov. measure on the township 
line. The Sec. corner between Secs. 10 and 11, T. 48 
R. 7, has witness trees standing and a “‘line tree” at 21.- 
42 chains north of that corner is also standing. No oth- 
er evidence between that and the township line, and none 
there. The bearing of that line through township, in- 
tersects the township line 730 links east of the corner of 
Secs. 34 and 35, T. 49, R. 7, which corresponds with the 
other lines and measurements. But the Gov. notes make 
the point of intersection, or rather gives the falling at 
.50 links. The area of the north-west 4% of Sec, 2. was 
calculated and sold by that falling, and also the north- 
east & of Sec. 3. There wasevidently a mistake in the 
Field Notes. Will you, or some of my brother County 
Surveyors, or both, say which is the proper place for the 
comer between Secs. 2 and 3 on the township line, the 
distance given in the notes or the point of intersection— 
and where this %{ Sec. corner on the north line of Sec. 3, 
and where is the south-west corner of Sec. 2. 

Tuos. H. Hottey. 

Fulton, Mo., April 26th. 


Ans. Chain the township line, noting carefully and 
critically all evidences of original measurements ; where 
none are to be found divide pro rata according to Gov- 
ernment notes between well established measurements ; 
the south corners of Sec 35 will necessarily be located by 
one or both of these methods and the north-west corner 
of Sec. 2 is to be placed fifty links, as per Government 
records, to the west of the established south-east corner 
of Sec. 35. The north & corner of Sec. 34 can then be 
established according to the notes. The south-west cor- 
ner Sec. 2 will be established by dividing the sections pro 
rata. We would never establish a line by the recorded 
bearing if there were any other way to do it. 





The Common Council of the city of Peru, Ill., have 
resolved to burn no more gas for the illumination of the 
streets, at $4 per 1,000 feet. 
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Railroad News. 





The Railroad Commissioners of Connecticut are mak- 


ing their semi-annual examination of the railroads of the 
State, 


The Ashland (Wis.) Press says that seventeen villages 
have sprung up on the Wisconsin Central Railroad, be- 
tween Stevens Point and Worcester within two years 


The Binghamton 7tmes says: The workmen on the 
Delaware, Lackawanna & Western Railroad, who were 
out on a strike, have returned to work at the old wages, 
$1 per day. 

The Connecticut Central Railroad Company are going 
to petition the legislature for power to build a new bridge 
across the Connecticut at Hartford. The company are 
now running their trains over Hartford, Providence & 


Fishkill R. R. bridge. 


At Springfield, Ill, last week at a Master’s sale the 
Pekin, Lincoln & Decatur Railroad was sold for a total 
debt of $1,196,401.60. There was only one bid, which 
was made by John T. Martin on behalf of a committee of 
the bondholders, and the property was struck off to him 
for $500,000, to be paid cash or bonds in hand. 


No better evidence is needed of the readiness with 
which English capitalists will subscribe to the railways 
in America, if only satisfied that they will be honestly 
and fairly managed, and with a due regard to the inter- 
ests of those who provide the capital, than the reception 
accorded to an issue of $1,000,000 five per cent mort- 
gage bonds of the Illinois Central Railroad. The whole 
amount was promptly taken at ninety-six cents. The is- 
sue was made for the purpose of providing additional 
rolling stock and steel rails. The bonds are included in 
and form part of the consolidated mortgage of $15,000,000 
under which, including the present amount, $11,000,000 
has been raised.—/ndianapolis Fournal, 





Fatty Water in Boilers, and the Proposed 
Remedy by Soda or Potash. 





I will just mention a point of personal experience—in 
some starch works where caustic alkalis were used,— 
some of the caustic alkali water (although not strong) 
got into the boilers, they were unexpectedly found to 
throw very much less than the usual quantity of steam, 
and on urging the fire, the iron of the boilers heated, and 
“teats” were blown. 

The boilers were obliged to be taken down, and open- 
ed, and we found a crust of an inch and a half in thick- 
ness of deposit formed where the water lay, it was a very 
hard and perfect stone,—of course the boilers were 
spoiled, and were replaced by new ones,—the boilers had 
been examined a week before, and no scale of any con- 
sequence found,—no doubt the water in the boilers was 
very “strong”—they were very quick boilers, made a great 
deal of steam, but contained but little water; they were 
blown out once a week. 

A friend of the writer, connected with a steam mill, 
says the boilers formed a great deal of scale, and he cured 
it by putting “meat” into them. He often put in a 
whole quarter of inferior beef, and so long as the effect 
of the “soup” lasted, scales did not form on the boilers. 
But on attaching a distillery to the works, the meat had 
to be dispensed with, and the scale formed as before, 
which had to be removed by chipping and washing. 

The cause of corrosion in boilers is not well under- 
stood. Some years since (a good many, in fact) a 30 
horse power boiler of excellent construction corroded so 
that it had to be taken out, though comparatively new, 
and sold for oldiron. The writer thinking the effect was 
-“‘magnetic,” purchased it and had it repaired. It'was 
first placed in an unfavorable position and the corrosion 
continued, though on the outside. It was again removed 
and differently set and from that time never corroded- 
It was originally placed north and south, but eventually 
east and west. It was used in a saw mill for over 20 
years and never cost a dollar for repairs, and is a good 
boiler yet. It was taken out and replaced by one of 
greater power, cut asunder, made into two, and is still 
at work. 

We found a most complete cure for scale in the use of 
hemlock bark, it not only prevented the formation of 
scale but cleaned off what was already formed, so that 
the inside of the boilers was perfectly clean and black, 
and the deposits were loose mud, easily blown out. This 
may be depended on. E. L.C. 
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Contractors’ Intelligence. 





Ground was broken last week at Rockford, Ill. for the 
mew court house. 


The City Clerk of Indianapolis, has issued 262 build- 
ing permits since the beginning of the year. 


| 


The indications are that more brick will be manufac- 
tured in Council Bluffs this spring and summer than ever 
before. 

The Board of Public Works of Chicago issued an esti- 
mate of $3,736.66 to Cox Brothers last week, for work 
on the Blue Island avenue viaduct. 


It is estimated that about three-fourths of the money | 


paid out for street repairs goes into the pockets of a doz- 
en or two self-constituted “bosses.” —/ndianapolis Four- 
nal, 


The contract for the grading and masonry on the 
Springfield, Jackson & Pomeroy R. R. between Washing- 
ton, C. H., and Bainbridge, Ohio, is let to I. N. Rucker, 
of Greenfield. 

The Eastern gentlemen, to whom was awarded the 
contract for building the Marquette & Mackinaw railroad, 


have decided not to accept the same, and the work will | . : 
| tropical calms, 260-horse power in average ocean waves, | 


have to be let again. 

The stone to be used in the construction of the new 
court house at Sioux City will most likely be the La- 
mont, for cut stone, and either the Keosota or St. Joe 


| the vessel containing the compressed air forms the mov- 
| ing weights. 





for foot stone.—Clinton (Jowa) Herald, 


The contract for the completion of the wings of the 
National Soldiers’ Home at Milwaukee, Wis., was let, 
last week, to Sherburn Bryant, on his bid of $19,000. 
Quite a number of builders competed for the work. 


All the ‘“‘heavy” work on the West-Side pumping 
works was finished last week when the last working- 
beam was set up. 
buildings will probaby be finished about the middle of 
June. 


| 
| 
| 
| 


| 


| 
| 


The finer work on the engines and | fications on file in my office. By order of Board. Jos. W. Stout, 


| 


Work on the West New York and Brooklyn bridge is | 


resumed, and will be continued day and night. It is ex- 
pected that the stone work will be completed in about 
four months, and that the stretching of temporary cables 
will commence about the middle of August. 


At Des Moines, Iowa, last Tuesday, ground was pur- 
chased at a cost of $11,000 on which to erect a $50,000 
Expositin building, the contract for which will be let on 
Monday, May 8th. The building, which is to be 138x138 
and three stories high, is to be completed by September 
ist, 1876. 


The contract for the Cass county, Ill, jail has been 
awarded to Mr. James F. Black, his bid being $14,000. 
He sub-let the brick and stone work to Mr. Hiram H. 
Pierce, of Peoria, the contractor who built the court house 
and the Farmers’ National Bank building in Virginia. 
The building will be of brick resting on a foundation of 
Joliet rubble stone. It will be twenty-eight by forty feet 
in size, two stories high, with basement and will contain 
seven rooms.— Facksonvitle Fournal. 


Bids for the building of the new Sixth street bridge over 
Eel river, at Logansport, Ind., were opened on Thursday 
the 2oth inst, by the Board of Commissioners of Cass 
county. Twenty minutes were given to the explanation 
of each plan. Bids were received from eighteen differ- 
ent bridge building firms as follows ; the prices attached 
being per foot: 


Eureka Bridge & Iron Co., Chicago.$..-.. $..... $24.00 $27.00 
Indianapolis Bridge Co. Indianapolis. .....  .....  «..-. 28.25 
King Iron Bridge Co., Cleveland,.... ...-. 0 sss-. esses 30.50 | 
Smith Bridge Co., Toledo,........... 31,95 32-40 33.90 34.90 
Cincinnati Bridge Co., Cincinnati.... ..... 32.50 33-50 34.50 
Massillon Bridge Co., Massillon, O.. 32.95 35.00 36.00 37.40 
Pennsylvania Bridge and Machine 

Works, New Breton, Pa........... ..... sbate tasaas 33-00 
McKay & Nelson, Ft. Wayne, Ind.. ..... v2 33-75 34-75 
Detroit Bridge & Iron Works, Detroit ..... ..... ee 
Morrison, Field & Co........cccceres cosce sovce 34-50 37.00 
Columbus Bridge Works, Dayton, O. ..... coven Se 30.80 | 
Keystone Bridge Co., Pittsburg, Pa.. .....  ..... 3485 36.85 
Wrought ron Bridge Co, Canton, O. ..... Saves caves 36.00 
Charles Graham, Cincinnati.. $36.50 37-50 38.00 38.50 39.63 
Milwaukee Bridge and Iron Works, 

DETOURS 20.0 cecnsesecveccences weses seves 36.90 38.90 
American Bridge Co., Chicago....... 62... seeee  eeeee 44.00 
Louisville Bridge and Iron Works, 

EMT occccccccpesectzapecsness esees feeen “seeee 53.00 


Danville Wrought Iron and Wagon 


Willan ocd ccccsviscepecécscccesans. estes 45.00 


The award was made by the Commissioners on Wed- 
nesday the 26th instant to the Massillon Bridge Co, at 
$35.00 per foot. The. specifications call for a wrought 
iron truss bridge, two spans, one 122 and the other [10 | 
fect in lenght. The bridge to be of one roadway twen- 
ty feet wide, and two foot ways each six feet wide. 





| tion, in the 





Sea Waves as a Motive Power. 


In our Review of Engineering for 1875, in No. 2 of 
the NEws, we mentioned the proposed utilization of the 
force of sea waves as a motive power. A London jour- 
nal of recent date contains an abstract of a paper read 
by Beauchamp Tower before a scientific gathering in 
England, descriptive of a machine for the purpose nam- 
ed: “It consists in principle,” says the report, “of a 
weight supported ona spring, through a considerable | 
range in a vertical line. The scale of the spring, and | 
consequently the natural period of oscillation of the | 
weight, can be varied at will. When it is so adjusted | 
that it synchronizes with the waves, the oscillation be- 
comes very violent, and a large amount of power can be 
obtained from them. In practice, the springs consist of 
highly compressed air pressing on the rims of hydro- 
pneumatic cylinders, and the arrangement is such that | 








The author exhibited a design of a machine 
for working an auxiliary propeller of a sailing ship of 1,- | 
800 tons displacement. The moving weight in this case | 
is 200 tons, and he showed by calculation that it would | 
give about 20-horse power in the long swell met with the | 


and more than 600-horse power ina heavy head sea. 
The space occupied by the machine compares favorably 
with a steam-engine of the same power. The author ex- 
hibited a model of the machine, which recently, in a 
moderate sea, had yielded power at the rate of 1 4-horse 
power per ton of moving weight.” 








PROPOSALS FOR CONTRACTS. 














RIDGE.—The Commissioners of Grant County, state of In- 
diana, will, on Friday, the sth day of May, 1876 let the 
contract for the building of a bridge across the Mississinewa 
River at the point known as “Sutton’s Ford.” Plans and speci- 


Auditor Grant Co. Marion, Ul. 


RIDGE.—Proposals will be received at the office of the City 
Clerk of the city of Clinton, De Witt Co., Ills., up to 12 
o’clock noon, on Wednesday, May 10, 1876, for the construction 
of a Howe Truss Iron Bridge across Ten-mile creek in that city. 
The bridge will have a span of forty feet, and twenty-four feet 
wide, including a five feet sidewalk and a double wagon road. 
Also, for the necessary stone work for the abutments of the 
bridge. Bids for the stone work will be at so much per yard. 
Plans and specifications can be seen at the Clerk’s office. Win, 
Bishop, Mayor, M. Donahue, City Clerk. 
RICK.—Proposals will be received at the office of the Super- 
intendent of the U. S. Custom House and Post Office, Cin- 
cinnati, Ohio, until 12 Mm, of May 8th, 1876, for furnishing and 
delivering at the site of the United States Custom House and 
Post Office, Cincinnati, Ohio, one million (1,000,000) (more or 
less) hard burned red bricks, sound, and free from lime stones, 
of the best quality, taken from the heart of the kiln ; no salmon, 
soft, or defective bricks of any kind will be received, and a sam- 
ple of brick must be submitted with each proposal. Delivery 
must be made at such times and in such quantities as may be 
deemed necessary by the Superintendent. Payments will be 
made monthly, deducting ten per cent, until the final completion 
of the contract. Samuel Hannaford, Superintendent. 


RIDGE.—Bids will be received at the office of the Board of 
Selectmen, Room 2, City Hall, New Haven, Ct., until 7% 
o’clock Thursday evening, pny aie 1876, for furnishing the ma- 
terial and constructing an Iron er of one span—1oo feet be- 
tween centers—4o feet roadway in the clear, with a sidewalk on 
one side 6 feet in the clear, over West river, at the Congress av- 
enue crossing. For the purpose of inviting pro) ls trom iron 
manufactures and others who have no plans of their own, plans 
have been prepared for a standard bridge. Bridge companies 
and contractors may bid on the enginer’s plan, or on plans of 
their ewn of equal strength and stiffness. Blank forms of pro- 
posals, with the necessary bond attached, and any information 
concerning plans, specifications, etc., will be furnished upon 
application. No proposals will be received after the time spec- 
ified, and all proposals that arn not properly filled out will be 
rejected. The right to reject any or all bids will be reserved. 
Samuel Johnson, Secretary of Committee of Selectmen of New 
Haven and Orange. 


HURCH.—Bids will be received at the German Lutheran 

parsonage, 213 High street, Akron, O., until 12 m., May 8, 

for furnishing material and constructing a church edifice, com- 

plete in all respects in accordance with the plans and specifica- 

tions. Plans and specifications may be seen and instructions 

iven. at the office of Mr. Frank Lukesh, in Cramer & May’s 
Block, on and after April 17th, 1 


Ww. ape G. Haas, 
F. Manthey, Trustees of Gionas Lxtashe lurch, | . 


OUNTY BUILDING.—Proposals will be received until 12 
o’clock, noon, on Thursday, May 11, 1876, at the County 
Farm House, situated on the southeast quarter section 13, town- 
ship 48, range 32, for the erection of an additional building of the 
size and dimensions of the building already occupied as an asy- 
lum on said farm. Payment of same to be made in cash. W. Z. 
Hickman, County Clerk, Kansas City, Mo. 


OURT HOUSE AND JAIL.—Proposals will be received by 
the County Commissioners of Sweetwater County, Wyom- 

ing Territory, at the County Clerk’s office, Green River City, up 
to 1 o'clock, P. M., May 15th, 1876, for the furnishing of material 
and building of a Court House and Jail at Green River City, ac- 
cording to the plans and specifications which can be seen at the 
County Clerk’s office at Green River City, W; 7 Territory. 
Bonds will be required in double the amount for the faithful per- 
formance of the contract. W. P. Noble, Chairman County Com- 


| missioners. A* McIntosh, County Clerk. 





REDGING.—The Board of Improvements will receive bids 

at Cleveland, O., until 12 o’clock M., May 15, for the nec- 
essary —— and other labor in removing bars 2nd obstruc- 
yahoga River, between the Government Pier and 

Upper Central Way Bridge. Plans and specifications may be 
seen and blank proposals can be obtained at the office of the City 
Civil Engineer after May ist. Each proposal must contain the 


| bidders. 


full name of each 


rson in and making the bid. No proposal 
will be entertai 


unless made on the blanks furnished be the 
engineer and ao evens will be accepted unless the party or 
parties making the same shall furnish evidence satisfactory to 
the Board, that they have the necessary machinery, experience, 
energy and ability for doing the work, is trustworthy, has suffi- 
cient pecuniary resources and is pre: to commence the work 
within five days after the contract is approved by the council. A 
bond of $2,000, with surety to be approved by the Board must ac- 
company each proposal that in case the proposal is accepted a 
contract will be entered into within eight days after the award ix 
made, The rightis reserved on the part of the Board, to reject 
any or all proposals not in accordance with the conditions of this 
advertisement or that do not conform with the specifications fur - 
nished by the engineer. B, F. Morse, City Civil Engineer. 


AS FIXTURES AND HARDWARE.—Proposals will be 
received by the Commissioners of Construction of the Cen 
tral Ohio om for Insane, until 12 o’clock noon, Thursday, 
May 11, 1876, for the Gas Fixtures for the entire building, and 
Locks, Bolts aud Latches, for eight wings of Asylum building. 
Plans, specifications and blanks are now on file at the office of 
the Architect u the Asylum grounds, for the ins: ion of 
All bids must be sealed and directed to Geo. W. Many- 
nny, Esq., President of the Board of Commissioners, Colum 
us, Ohio, and indorsed Proposals for Gas Fixtures, or Propo 


| sals for Locks, etc., as the case may be, and left at the office of 


the Architect. By order of the Board. T. R. Tinsley, Archi- 


tect, Columbus, Ohio. 


RON LIGHTHOUSE.—Proposals in duplicate will be re- 
ceived at the office of the Lighthouse Engineer, Fourth Dis 
trict, No. §32 Walnut St., Philadelphia, until 12 o’clock M., Mon 
day, May 15th, 1876, from Iron Manufacturers only, for furnish- 
ing all the metal work of superstructure, and for the erection of 
the same, of two Lighthouses, to be known as Liston’s ‘Tree 
Range Lights, Delaware bay. The right to reject any or all pro- 
— or to waive defects, if it is deemed for the interest of the 
‘nited States to do so, is reserved. Drawings and specifications 
furnished on ee at this office. By order of the Light 
house Board. ’. F. Raynolds. Brevet Brigadier General, En 
gineer Fourth Lighthouse District. 


MPROVEMENTS.—Bids will be received at the City Clerk’s 
office, Columbus, O, until Monday, May 15, at 12 o’clock o, 
for furnishing materials and doing the following work, to-wit: 
For building an eighteen ineh pipe sewer in Myrtle alley from 
Broad street to Risowk alley. For grading and graveling 
Fifth avenue; from Summit street to the east corporation line. 
For grading and bouldering Spring street, from High street to 
Front street; with Ohio river or bank boulders, For contructing 
a brick sewer in Town street. from Fair alley to the Scioto river, 
of the following dimensions: ‘Two feet from Fair alley to Front 
street, and two anda half feet from Front street to the river. 
Josiah Kinnear, City Civil Engineer. 





RON WORKS.—The State House Commissioners will re- 
ceive bids until M of May 4th, to furnish in place, complete, 
the metallic cornices, caps and covering of the upper dome, in- 
cluding the lantern, and the ornamentation of the , Mine roof, 
turrets and dome. Separate bids will be received : first, for the 
roofing and cornice work; second, for the ornamentation. The 
plans ond specifications of said work may be seen, and printed 
og recmres will be furnished, on a at the office of A. 
H. Piquenard, Acting Architect, in the new State House. Jacob 
Bunn, John T. Stuart, Jas. H. Beveridge, Commissioners. 
Springfield, Ill., April 3d 1876. 





AIL.—Bids will be received at Troy by W. A. Woodson, clerk 
of County Court of Lincoln Co. Missouri, for building a Jail, 
according to plans and specifications on file in his office, until 
and including May 8th, 1876. Each bidder to present at said 
time or before, a certified check, payable to the order of C. W. 
Martin, presiding justice of said court, in the sum of $100; all 
checks to be returned except that of the successful bidder, and 
his check to be also returned if he enters into bond within fifteen 
days, with approved security, in the sum of $15,000 for the faith - 
ful execution of the contract, according to said plans and speciti- 
cations; otherwise to be forfeited. The contract is to be award - 
ed to the lowest and best bidder, the court reserving the right to 


reject any and all bids. 
Cys TRON RAILS.—Tenders are invited for the purchase 
of Old Iron Kails, delivered as follows: About 7,000 tons 
at Toronto, Sarnia, Detroit Junction, or Buffalo. About 1,000 tons 
at Montreal, or Point ee Quebec), About 3,000 tons 
at Portland. The company has wharfage acosmmnedation for 
shipment by water at Toronto, Sarnia, and Portland, and deliv- 
eries would be made commencing with May, and extending 
through the summer. Offers stating the price per ton (of 2,240 
Ibs.), and the place of delivery, will be received by the under- 
a at Montreal, Canada, up to the rsth of May. Joseph 
ickson, General Manager, Grand Trunk Railway. 











UBLIC PARKS.—The Seenting Comedies of the City 
Council of Toronto, Ontario, on Walks and Gardens, offer 
$1,050 in Six Prizes for the best plans and scheme for laying out 
and embellishing the Public Parks of the city, as follows:— 
Wor the Qocen’s Park, 160 Q01R0... ...0..0cccccscccscoccsces $300 





For the Queen's Park, 2d prize ‘O 
For HighPark. Ist prize. = . Sanaa bane can edis kent Fn 
Pe REE eg MN, Kiss eccace cestececscrcbatcebscecs 50 
For the Eastern Park, 1st prize........... 300 
For the Hastern Park, ad prize... .....0...cecccocscowsscce 50 
Persons com 


ing must submit an estimate of the approximate 
cost of connor out the work, which is to be extended over a 
term of years, and a statement of the manner in which it is pro- 
posed to carry out the same. The plans adopted to become the 
property of the Committee, but the Committee do not bind them- 
selves to accept any plan if they do not consider it of sufficient 
merit. The plans, etc., must bear a motto without any other 
mark by which the designer may be known, and be accompanied 
by a communication, containing the same motto, with the name 
of the a which will not be opened until the prizes have 
been awarded. They must be left at the office of the City Clerk, 
City Hall, not later than noon 


on Wednesday, the f May 
next. Plans of the Parks can be seen, and all other Deoometin 
obtained at the office of the City Clerk, P. G. Close, Chairman 


Walks and Gardens Committee. 
Roe SCHOOL.—The Board of the Ill. Reform School 
will receive proposals at Pontiac, Ill. up to 4 o’clock, P. M. 
of Thursday, May 14, 1 for the erection of one family build- 
ing, to accommodate fifty boys, in accordance with the plans 
and specifications to be seen at the bank of Joseph F. Culver & 
Co., Pontiac, Ills. Bids must’be accompanied by a bond of $ 
binding the successful - bidder to enter into a contract, + #4 
bond of $16,000, for the proper completion of the building accord - 
ing to the plans and specifications. O. Huse, Solon Kendall, Jos. 
F. Culver, Trustees. 


CHOOL HOUSE.—Proposals will be received by the Board 
of Directors of the Independent School District, Vinton, 
Benton Co., Iowa, at the Auditor’s office, until 5 o’elock Pp. Mm. of 
May 13, 1876, for the building of a School House in said Inde- 
pendent district. Said school house to be built in accord- 


ance with the plans and pean tions on file in the County Au- 
y_ order of Board of Directors, A. S. 








ditor’s office, Vinton. 


Chadbourne, President, E. M. Evans, Sec. 
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CHOOL HOUSE.—Bids for building a brick school house in 
S Independent Schoo! Dist. of Hastings, Mills Co. Ia., will be 
received by the undersigned at his residence in the said district, 
where plans and specifications may be seen until 2 o’clock in the 
afternoon of May 13th, 1876. A. P. Provost, Secretary Board of 
Directors, Hastings, Iowa. 


ene lane ee CET eS 
CHOOL HOUSE.—Bids for building a school house in Sub 
Dist. 2, and a School House in Sub-Dist. 6, in the town- 
ship of Cedar, in the county of Mitchell, and state of Iowa, will 
be received by James Temple in Sub-District No. 2, and Ole O. 
Haugerud in Sub-District No. 6, until 1 o’clock Pp. M. on Saturday 
the day of May. Plansand specifications will be seen at Jas. 
Temple’s and Ole O. Haugerud at Osage, Iowa. By order of the 
Board of Directors. 


TREET IMPROV EMENT.—Proposals will be received at 
the office of the City Clerk, Columbus, Ohio, until Tuesday, 
May [6, 1876, at 12 o'clock noon, for grading the Roadway of 
North High street, from Naghten street to First avenue, in ac- 
cordance with eee and specifications on file in the City Engi- 
necr’s office. By order of the Commissioners for the improve- 
ment of North High street. H. M. Neil, Secretary. 











REET IMPROVEMENT.- Proposals will be received at 


the City Engineer’s office of Pittsburg, Pa., until Wednes- 


dav, the 3d day of May, 1876, at three Pp. M., for grading Home- | 


wood avenue, from Penn avenue to Frankstown avenue. Sewer 
and Gutter Castings to be delivered for one year,in such quanti- 
ties, when and where required. Plans and s 
seen, and blanks for bidding can be had at this office. No bids 
will be received after 3 ». M. A. Dempster, City Engineer. 
*CHOOL HOUSE,—Proposals will be received by the under- 
signed up to May 8th, 1876, for the erection of a School 
House, at New London, Monroe Township, Ind., the building 
to be constructed as follows, to-wit: To be built of brick, 44 feet 
square, two stories high, foundation of stone, all to be built of 
yood material and to be completed on or before October ist, 1876. 
Contractors can learn full particulars by calling on the under- 
signed, one-half mile south of New London, on the Russiaville 
road. Eli Carter, Trustee Monroe Township, Ind. 





EWER PIPE.—Proposals will be received by the Board of 
Public Works of Chicago, at their office in said city, until 

11 A. M., Friday, May 5th, 1876, for laying about 340 linear feet 
of 12-inch pipe sewer and eight feet of 2-foot sewer on Monroe 
street, from the centre line of Oakly street westward, with three 
man-holes on the line of the same, and for furnishing all the ma- 
terials for the construction of the same, according to plans and 
specifications on file in said office. R. Prindiville, J. K. Thomp- 
son, Louis Wahl, Board of Public Works. 








TREET IMPROVEMENT.—Proposals for macadamizing 
and grading Joliet street from the south side of Sixth street 
north to the northern terminus thereof, thence east on Ninth 
street to the west line of Grand de Tour road in the city of La- 
Salle, according to the plans of specifications on file in the office 
of City Clerk of said city, and also the gravelling of the route 
aforesaid, together with that portion of said Joliet street between 
the south ie of said Sixth street and the north side of First 
street in said city, said gravelling also to be done according to 
said plans and specifications,—will be received by the City Clerk 
of La Salle, Ills., on or before the hour of 7 o’clock Pp. M. on Tues- 
y, May 2, 1876. J. W. Duncan, Mayor of La Salle. 
~*CHOOL HOUSE.—Proposals will be received by the Board 
of Directors of the Independent School District of the city of 
Burlington, Iowa, for the erection of a two-story addition to the 
“ West Madison”? School House, until 9 o’clock, a. mM. of May 
2oth, 1876, according to plans and specifications which will be 
ready for inspection at the office of the Secretary, in Parson’s 
block, on and after April 25th. —— bids will also be receiv- 
ed for window blinds for the whole building. All bids must 
be signed by the party proposing to do the work, securely 
sealed, and endorsed, “Proposals for erecting West Madison 
addition,” or ‘ Proposals for biinds.” and delivered to the 
Secretary before the Nour above fixed. By order of the Board. 
Geo, Frazee, Secretary. 














~TEAM BOILERS.—Proposals will be received at the office 
of the Kansas State Penitentary in Leavenworth, Kansas, 
until 2 Pp. M., May 4th, 1876, for two Tubular Boilers, for heating 
purposes, 16 feet long by 56 inches diameter, with 40 3-inch flues 
and otherwise in accordance with specifications on file at the of- 
fice of E. T, Carr, Leavenworth, or the same furnished on appli- 
cation to this office. Boilers will be a to be set in place 
and connected, The proposal must include Fire Fronts, steam 
and mud drums, all valves and connections, and one Blake’s 
No, 3 Steam Pump. Hauling of boilers, ctc., from city; all foun- 
dations and brick work, and common labor in setting boilers in 
place, furnished and done without — to the party contract- 
ing. $200 in currency or certificate of deposit must accompany 
each proposal, as security for compliance with bid, if accepted. 
Cash paid on completion of work according to contract. By di- 
rection of Board of Directors. Henry Hopkins, Warden, 





URNPIKE.—Grading and graveling of the Vossler Pike, 
running from New Bremen, Anglaize County, west to the 
Mercer County line, will be let by public outcry at the door of the 
Town Hall, New Bremen, Ohio, on Tuesday, May 16, 1876, to the 
lowest and best bidder or bidders. Plans and specfications can 
be seen at the Auditor’s office in said county. The contractor 
will be required to enter into bonds immediately after the letting 
for the faithful performance of the work, Sale to commence at 
1 o'clock Pp. M. Samuel Craig, Engineer, 





URNPIKE,—The grading and graveling of the Schmieder 
Pike about seven and a half miles long, in Jackson Town- 
ship, Auglaize County, Ohio, will be let by public outcry at the 
door of the Town Hall, Minster, Ohio, on Monday, May 15, 1876, 
to the lowest and best bidder or bidders. Plans and specifica- 
tions can be seen at the Auditor’s office in said county. The 
contractor will be required to enter into bonds immediately after 
the letting for the faithful performance of the work. Sale to 
commence at 1 o’clock Pp. M. Samuel Craig, Engineer. 


\ ATER WORKS.—City Council of Peoria, Il', invite bids, 

accompanied with plans and specifications, for building a 
filter bed at the water works. Bidders will state the plan of fil- 
tration proposed, the size and shape of bed, and nature of mate- 
rials they propose to use. Bids{to be left with the city clerk on 
or hefore May 24, 1876. Chas. H. Kellogg, Thos. J. Kelly, John 
P. Cress, Water Works Committee. 














"0. B. GREEN, Pres. THOS. BURGESS, Supt. 
C.'H. ATKINS, Sec. and Treas. 


VULCAN IRON WORKS CO. 


80 to 04 N. Clinton Street, Chicago, Ill_ 


BUILD 
Steam Dredges, Steam Shovels, 
STEAM PILE DRIVERS, 
Steam Engines of all kinds. 


Also Mill Gearing, Shafting, Pulleys, Hangers, and General 
Machinery, Make castings of best iron on 
short notice, 


Jobbing Work Done Promptly. 


poreeetons can be | 


J. W. ATKINSON, | 


| Slate and Tin Roofing, 


GALVANIZED IRON CORNICE, 


Elevator Buckets, Furnaces, Ranges, 


Registers and Ventilators, 
And all kinds of Jobbing in Sheet Metal. 


313 to 321 So. Clinton St., 
NEAR HARRISON STREET, CHICACO. 


A. KNISELY & CO., 


Slate, Tin and Corrugated Iron 


MOOFr E RS: 


Manufacturers of 


Calvanized Iron Cornices, 
Hayes’ Patent Sky-Lights, Elevator Buckets, eto. 
72 and 74 West Monroe St., Chicago, 


HOLLY’S 
IMPROVED WATER WORKS. 


Direct Pumping Plan, 


DISPENSES WITH RESERVOIRS, 


And saves their extravagant cost. Secures by filtration better 
quality of water than the reservoir settling process 
and by variable pressure a more reliable 
supply. Combines also the 


Best Fire Protection 


IN THE WORLD 
Without the use of FIRE ENGINES, and saves their origi- 


nal and annual cost, largely diminishes taxation for fire depart- 
ment expenses, relieves communities of a large per cent paid for 


INSURANCE, 


AND GIVES 


Real Protection to Property. 


Water Works on this plan have, within the last few years, been 
put in successful operation in nearly seventy 
cities and villages in the United States. 


| 
| 
| 
| 





For information by Descriptive Pamphlet, or otherwise, address 


Holly Manufacturing Co., 


ete os LOCKPORT, N. Y._ 
J.P. TAYLOR & CO., 
Manufacturers and dealers in 


CRESTINGS, IRON FENCE. 


Copper Weather Vanes, 


STABLE FIXTURES, 
And all kinds of 






Ornamental Iron Work 


253 LAKE STREET, 


CHICAGO, ILL, 


Orders by Mail or otherwise promptly attended to, 


Jail lron Work 








| Gang Saws and Rubbing Beds, 


SCOVILLE IRON WORKS, 


21 N. Clinton street, CHICAGO 


H. H. SCOVILLE, Proprietor. 


MANUFACTURES 


STEAM ENGINES 


? 
Pile Drivers and See eene, 
Stamp Mills and Mining Machinery, 
Overhead Travelers and Heavy Derricks, 


Stationary Engines, Shafting, Pulleys, etc. 


‘Cast Iron Gas and Water Pipe, 


VALVES, HYDRANTS, &c. 


Large or small orders promptly filled at lowest rates. 


T. B. FARRINCTON, 
Manufacturers’ Agent, 


Also Contractor for the construction of Water Works and 
Gas Works complete, or for furnishing and laying pipe, hy- 
drants, valves, &c. 


101 Washington Street, Chicago. 


Aanutacturing Co., 
Northwest corner Clinton and Jackson strects, Chicago. 


SCHOOL OF MINES. 
By the organization of this school and the establishment of three 
new professorships (MINING, METALLURGY, AND ARCHITEC- 
TURE), the University now offers greater advantages than ever 
before to students wishing to pursue complete courses in Civil 
and Mining Engineering, Chemistry, Metallurgy and Architec 


ture. Term opens September 27, 1876. For circular, address H. 
D. BENNETT, Steward, Ann Arbor, Mich. 


HELLER & BRIGHTLY, Engineering and Surveying In- 


Ra, 


struments, 33 N. Seventh St., Philadelphia. 4,0€ MA 


Without decreasing size of any part of our “ En- 
gineers’ Transit we have reduced the weight one- 
half. An ordinary Transit Telescope magnities from 
10 to 12 diameters, our new Transit Telescope (length 
10'¢ inches, shows objects erect and not inverted) 
magnifies Zs diameters and wil! read time on a watch 
dial at 983 feet. For description of our new Mining 
Transit (weight 5‘4 Ibs.) and Plummet Lamp, see Van 
Nostrand’s Engineering Magazine, June, 1473. 

Extract from report of Committee of Civ. Engs. ap 
pointed by Franklin Inst. to examine H. & B.’s new 
Transit (Dec. 1871 “It exhibits several 
of construction which, in the opinion of the commit- 
tee, render it superior to those now in use, and in its 
opinion the deviations which they have made from the 
common styles of Transit are decided improvements.” %e av 

Joun C. Trautrwins, Chairman, YUNE arc? 


Descriptive and Illustrated Price List sent Post-paid, on Application. 


novelties 





Established 1820. Wm, i. Young & Sons 


MATHEMATICAL AND 
\ Engineering Instrument Makers. 


IMPROVED TRANTITS & LEVELS, 


Compasses, Chains and Tapes, 
Draughting Instruments, 
Engineering Station- 
ery, Aneroid Bar- 
ometers. 


Photographs on ._ é 7 ; : 
No. 43 North Seventh St., Philadelphia 


Application 


WALTER D. HESTON, 
CIVIL ENGINEER 


TOPOGRAPHICAL WorK A SPECIALTY. 


Towns Laid Out and Crades Established. 


City Surveyor’s Office,—4oth Street and Lancaster Av., Phila- 
delphia, Pa. 


JAS. R. WILLETT, 
ARCHITECT, 


85 DEARBORN STREET, CHICACO 


ROOM 22. 


PATENTS. 
Subscribe for the Western Scientific Journal. It contains all 


| steps necessary to obtain letters patent, decisions of courts on 
| patents, and much scientific reading. Only 75 cents per year in 


| advance. Address 
WILSON & MORRIS, 
Peoria, li. 


LONDON BUILDING NEWS FOR 1874. 
Address, giving terms, W. J., care of the Editor ENGINEERING 


News. 
The Cheapest and Best SCXENTIRIC PAPER. ee 


FRAGMENTS OF SCIENCE, Springfield, Vermont. 
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Manufacturers and Builders of 


BRIDGES, 












Edward Hemberle, 


} as 
W. G. Coolidge, Secty. (2g ineers. 


ROOFS, 


Turning-Tables, Pivot Bridges, Iron Trestles, Wrought Iron Columns, 


Heavy Castings, General Iron and Foundry 


ork. 


BUILDERS 


PNEUMATIC, MASONRY, AND SCREW-PILE 
SUBSTRUCTURES. 


Iron Bridges and Roofs upon the principal Railroads in the United States illustrate designs and 


attest the character and extent of 


roducts of Works. 


$2" Proposals accompanied by Plans, Specifications and Lithographs, promptly submitted upon 


application, 


WORKS: Cor Egan and Stewart Aves. OFFICE: 21OLaSalle St, cor Adams. | 
THE AMERICAN BRIDGE CO., Chicago. - 


Address, 


B. KRATZENSTEIN, 


Successor to F, Arnold & Co., 


MATHEMATICAL INSTRUMENT 
MAKER. 


Surveyors’ and Engineers’ Instruments made to 
order and repaired, 


157 State Street, Chicago, Ill. 


Formerly 114 Randolph Street, 


Contractors’ Directory. 
Public Works. 


The American Bridge Co. 


See Advertisement. 





4 South Clark Street, Chicago, IL. 


©. B. Green, 


178 South Water street, Chicago. 


FitzSimons & Connell, 
100 Washington Street, Chicago, Il. 


Wm. B. Howard, 


Room 16, Metropolitan Block, Chicago, 


J. E. Miller & Co. 


34 South Clark Street, Chicago, Il. 


Ray & Whitney, 


West end rath Street Bridge, Chicago, Ill. 
Steel & McMahon, 


86 LaSalle Street, Chicago, Il. 


Gas and Water Works. 
T. B. Farrington, Px 


101 Washington Street, Chicago, IL 
ST 
Roofs, Cornices, &c. 
J. W. Atkinson, 


313 to 321 Clinton street, Chicago. 


A. Knisely &Co., | ns 


72 and 74 W. Monroe street, Chicago. 


Mason Work. 
Barker & Smull, 


148 Madison street, Chicago. 


J. Bentley & Son. 


312 Hanover street, Milwaukee, Wis. 





T. H Bryant, 
Hyde Park, ll, 


Busse & Sturtevant, | 


126 Dearborn street, Chicago. 


D. H. Call, 


47 North Ashland avenue, Chicago, 


T. E. Courtney, 


87 Washington street, Chicago. 





Cox Brothers, 
1639 Prairie Avenue, Chicago, 


Dameier & Elder, 


Room 11, 106 sth avenue, Chicago. 


Earnshaw & Cobel, 


164 East Randolph street, Chicago, 





Niegelsen and Shields 
Room 1, Major Block, Chicago. 


dy: _ Pavements. 
D. D. McBean, 


Room 4, 79 Dearborn street, Chicago, Ill. 


James C. McBean, 
77 Clark street, Chicago, 


J. B Smith, 
151 Randolph street, Chicago. Il. 


_ Asphalt Paving. 

J.L. Fulton & Co., 

174 LaSalle street, Chicago. 
LL STII! A 
Sewer Pipe Manuf’s. 

Cladding, McBean & Co., 
Lincoln, Placer Co., Cal. 
Bridges. 
The American Bridge Co., 


See Advertisement. 


Eureka Bridge & Iron Co. 
215 and 217 Lake street, Chicago. 




















Wells, French & Co., 
144 Dearborn street, Chicago, Il. 


. 

Railways. 
John H. Cutches, 

84 La Salle Street, Chicago, Ill. 








Mowry B. Cole, 


Norwich City, Conn. 


NICKEL & STRASSBERGER, 


ENGINEERING AND SURVEYING 


Instrument Makers. 


128 & 130 Clark st., Chicago. 





Engineers’ : Surveyors’ 
TRANSITS, 
TRANSIT COMPASSES, 

LEVELS, 
LEVELING RODS, 
CHAINS, 
Steel and Metallic Tapes, &c. 


Price lists sent on application, 







'Munson’s P 


Drawings for Carpenters and Join- 


Practical Prespective. 


Model Drawing. 


Gothic Stonework. 


pa D. A. Courter, President. 


IRON BRIDGES 





RIDGE CO. EUREKA BRIDGE & IRON 


MANUFACTURE 


AND IRON ROOF FRAM 


Corrugated Iron, lron Roofing, and 


atent Fire Proof Doors and Shutters, 
No. 215 and 217 Lake St., Chicago, Ill. 







A. T. Bates, Secretary. 


i 
pat 


AT THE OFFICE OF 


Engineering News. 


| DAVIDSON. 
| Linear Drawing and Practical Ge- 


ometry. By Elias A Davidson, 
Lecturer on Engineering and Ar- 
chitectural Drawing in the city of 
I.ondon Middle Class Schools. 
With about 150 illustrations, and 
Six whole page Diagrams of work- 
ing Drawings. Fourteenth 7 hou- 
sand, 128 pp. extrafcap. 8vo. 
Cloth limp..........+seeeeeees I 


Orthographic and Isometrical Pro- 


jection treats of the Projection of 
Plans, Elevations and Sections of 
Solids, and theJDevelopment of 
Surfaces, &c. ith about Forty 


whole page Diagrams. Tenth 
Thousand. 128 pp. extra fcap. 
8vo. Cloth limp.... ..-..+-.. I 


Linear Drawing and Projection. The 


Two Volumns in One. Cloth let- 


Building Construction the Elements 


of, and Architectural Drawing, 
130 Illustrations. 128 pp. extra 
feap. 8vo. Cloth limp..........1 
ers. Containing a Description of 
the Construction of each Subject, 
and the Msthod of Drawing it. 
With elementary Lessons in free- 
hand and Object Drawing. 250 
illustrations and Drawing Copies. 
Extra fcap. 8vo. Cloth......... I 
Containing 
Perspective Projection of Simple 
Points, Lines, Planes, and Rect- 
angular Solids; Polygons, Prisms, 
Pyramids; Circles, Cylinders, and 
Arches, &c. With Thirty-six 
double page illustrations. Extra 
tcap 8vo. Cloth.............. I 


Drawing for Machinists and En- 


gineers. Comprising a Complete 
Course of Drawing adapted to 
the requirements of Millwrights 
and Engineers; also a Course of 
Practical Instruction in the Col- 
oring of Mechanical Drawings, 
&c. With 200 Engravings and 
Working Drawings, including 40 
full-page and 6 treble page plates. 


Clots 86 oS cds sicher csncees 2 
Drawing for Stonemasons. 


With 
Elementary Lessons in Freehand 
and Object Drawing, and a Con- 
cise History of Masonry. Con- 
tains six double and twenty-five 
single pages of illustrations, adap- 
ted for Drawing Copies. Cloth.1 


Containing the 
Elementary Principles of Drawing 
from Solid Forms, the Method of 
Shading, and Patterns for making 
Drawing Objects in card board, 
With twenty single and six double 
page plates........eseeeeeeeees I 
Containing the 
History and Principles of church 
Architecture, and illustrations of 
the Characteristic Features of 
each Period, the Arrangements of 
Ecclesiastical Edifices, &c. With 
seven double and eighteen single 


page plates. Cloth............ r 
Drawing for Bricklayers. With the 


Elements of Freehand, Object 
and Plan Drawing. Containing 
two double and thirty-two single 
pages of illustrations, adapted for 


Architectural Drawing. Cloth..1 


50 


50 


50 


- 


50 


Drawing for Cabinet Makers. With 
Lessons in Oruamental and Ob- 
ject Drawing; Elementary In- 
struction in Water Colored Draw- 
ing, containing twenty-nine plates 
COURS ier CURVE Ee e'ss... 

Drawing for Metal-Plate Workers. 
Containing Practical Geometry 
and projection, specially adapted 
to this branch of industry; the 
penetration of solids and the de- 
velopement of surfaces; element- 
ary lessons in freehand and object 
drawing, &c. With six double 
and twenty-six single pages of il- 


iustrations. Cloth............ 
CHURCH. 
Color. By A. M. Church, M. A. of 


Lincoln College, Oxford, Profes- 
sos of Chemistry in the Royal 
College of Science, Cirencester. 
With six colored plates and nu- 
merous diagrams. Cloth....... 


BALL. 


Applied Mechanics. By Robert Sto- 
well Ball, M. A., LL. D8, Profes- 
sor of Applied Mathematics and 
Mechanics in the Royal College 
of Science, Dublin. Illustrated 
by numerous diagrams, and 140 
questions for examination. Cloth. 


DRESSER. 


Decorative Design, Principles of. 
By Christopher Dresser, Ph. D. 
A comprehensive work on the 
the principles of design as applied 
to the various arts and manufac- 
tures. Illustrated with two color- 
ed plates and numerous designs 
and diagrams. Extra crown 4to 
Cloth gilt, 


ES, 


1 


a ; 3 
Studies in Design. Being folio plates 


in colors aud gold, with letter- 
press, descriptive and explanatory 
by Prof. Dresser. This impor- 
tant work is issued in twenty parts 
at $1.25, each containing three 
colored plates. Subscription reg- 
istered at once, and specimen 
parts sent on receipt of price. 


Field Books. 


SHUNK. 


A Practical Treatise on Railway 
Curves, and Location, for the 


Young Engineers. By W. F. 
Shunk 


TRAUTWINE. 


The Field Practice of Laying Out 
Circular Curves for Railroads. 
By J.C. Trautwine, C.E. 6th 
edition, revised and enlarged. 
I2mo. morocco, tucks. Phila- 
Geigy: SOBGs viv iscwiseseccie. 

A New Method of Calculating 
the Cubic Contents of Excava- 
tions and Embankments by the 
Aid of Diagrams. By J. M. 
Trautwine. 3d edition, revis- 
ed and enlarged. Philadelphia, 
Bintan 65 Man cneus ch bcos 

The Civil Engineer’s Pocket Book 
By J. C. Trautwine. remo. 
648 pages, tuck. Philadelphia, 
FO 7 Dies sgt nce G5 5 0 celé chee ee. 


MOLESWORTH. 


Pocket Book of Useful Formulae 
and Memoranda for Civil and 
Mechanical. Engineers. By G. 
L. Molesworth. 1 vol., ame. 


oblong, morocco, gilt......... 
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